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ABSTRACT 


Two hypotrichous ciliates inhabiting the representative terrestrial habitats of Jindo 
Island, Holostichides chardezi Foissner, 1987 and Rigidocortex octonucleatus 
(Foissner, 1988) are found from Jindo Island. These two species are newly recorded 
from Korea. The description was based on the observation of living specimens, 
protargol impregnated specimens and biometric analysis. The morphological 
variations among the populations of these species were investigated with morpho- 
metry. The diagnostic characteristics of these species are as follows: Holostichides 
chardezi: elongate body flexible and twisted, yellowish subpellicular granules 
scattered entire cortex, adoral zone of membranelles covering about 2896 of body 
length, left and right rows of mid-ventral cirri paired, left row ended at buccal vertex 
and right row extending to center of body, no transverse cirri, both marginal rows of 
cirri not confluent at posterior end, 28-42 macronuclei and 1-5 micronuclei 
scattered entire body. 3 caudal cirri and 4 dorsal kineties. Rigidocortex 
octonucleatus: elongate-oval body rigid and not contractile, yellowish cytoplasmic 
crystals and fat globules densely packed, adoral zone of membranelles covering 
about 4096 of body length, 5 transverse cirri, both marginal rows of cirri not 
confluent at posterior end, 8 macronuclei longitudinally arranged in median of cell, 
3 caudal cirri and 7-10 fragmented dorsal kineties. 
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INTRODUCTION 


Five species of hypotrichous ciliates from Jindo Island have been studied up to now (Shin and 
Kim, 1996). In the present study, two species of hypotrichs are discovered for the first time from 
Korea. We present a collection data on hypotrichs from Jindo Island and redescribe the two 
hypotrichs with illustrations and photos. 

The present study was based on the specimens collected from several localities of Jindo Island 
(between 125*37'-126* 28'E and 34° 08’-34° 35'N) during the period of 29th June-1st July in 
2004. The collectings were performed at representative terrestrial habitats such as mosses, forests, 
grasslands and cultivated field. Laboratory cultures were maintained in a commercial mineral water 
provided with boiled wheat grains and shrimp meats for supplying fungal and bacterial nutrients of 
hypotrichs. The protargol impregnated specimens were deposited in the Dept. of Biology, 
University of Ulsan, Korea. 

The examination of external morphology of living specimens were based on the pictures 
captured by CCD camera. The infraciliature was observed using the modified protargol method 
(Wilbert, 1975). The drawings of the impregnated specimens were made with the aid of a drawing 
tube. The morphometrical analysis was performed using the methods described in Sokal and Rohlf 
(1973). We adopted the classification schemes established by Small and Lynn (1985) and Lynn and 
Corliss (1991). 


RESULTS AND DISCUSSION 


Phylum Ciliophora Doflein, 1901 

Class Polyhymenophora Jankowski, 1967 

Order Hypotrichida Stein, 1859 

Family Holostichidae Fauré-Fremiet, 1961 

Genus Holostichides Foissner, 1987 ^L esu zs (Al Al) 
1. Holostichides chardezi Foissner, 1987 (Fig. 1, Table 1) 24-4 estu 

Holostichides chardezi Foissner, 1987, p. 203 
Material examined. 30 living specimens collected from soil under hackberry tree at Paengmok, 
Yeondong-ri, Imhoe-myeon and Gyodong-ri, Jindo-eup, Jindo-gun, Jeollanam-do, 29th-30th 
June in 2004; 14 protargol impregnated specimens were observed and analyzed biometrically and 
their data were summarized in Table 1. 
Description. Size about in vivo 120-180 x 30-50 um and 125-178 x 32-67 um in protargol 
preparations. Length/width ratio in vivo 4/1 and 3.4/1 in protargol stained. Body slightly flattened 
dorso-ventrally (Fig. 1D), elongate ellipsoidal and slightly twisted (Fig. 1E and 1F), left margin 
slightly convex and right nearly straight (Fig. 1A); anterior somewhat broad or nearly similar than 
posterior ends in width; flexible, but not contractile (Fig. 1F); subpellicular granules about 1 um in 
diameter, yellowish in color, scattered widely as patch in entire cortex (Fig. 1G and 11). Cytoplasm 
colorless and transparent with food vacuoles about 10 um in diameter. Contractile vacuole in or 
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Fig. 1. Holostichides chardezi Foissner, 1987. A, E, Living specimens, ventral view; B, Infraciliature after 
protargol impregnation, ventral view; C, Dorsal kineties and nuclear state, dorsal view; D, Lateral view; F, 
Twisted and flexible body; G, I, Subpelliclular granules; H, Ciliature in frontal field and undulating membranes 


pattern (scale bar in A 2 50 um). 
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Table 1. Morphometric data of Holostichides chardezi. (upper line) and Rigidocortexs octonucleatus (lower 
line). All data are based on protargol-impregnated specimens. The abbreviations in the table are as follows: 
AZM = adoral zone of membranelles; AM = adoral membranelle; BC = buccal cirrus; CC = caudal cirri; Cv = 
coefficient of variation in %; DK = dorsal kinety; FC = frontal cirri; FTC = frontoterminal cirri; FVC = 
frontoventral cirri; L (R)MC = left (right) marginal cirri; L (R)MVC = left (right) mid-ventral cirri; Ma = 
macronuclei; Max = maximum; Med = median; Mi = micronuclei; Min = minimum; n = population size; nd = not 


detected; UM = undulating membrane; SD = standard deviation; SE = standard error; - = none; TC = transverse 
cirri. 

Characters Mean Med Min Max SD SE Cv (00) n 
body length (um) 147.9 147.5 125 178 15.2 4.1 10.3 14 
237.1 230.3 187.5 287.5 33.1 8.3 13.9 16 
body width (um) 45.7 43.5 32.5 67.5 11.8 3.2 25.8 14 
128.3 137.5 87.5 175.0 30.8 10.3 24.0 9 
AZM length (um) 42.1 41.5 38 50 3.1 0.8 7.3 14 
93.1 91.3 52.0 132.5 17.9 4.2 19.2 18 
AM number 27.8 27.5 24 34 2:5 0.6 8.9 14 
44.8 46.0 4.0 59.0 11.1 2.6 24.9 19 
UM length (um) 20.8 21.5 10 26 4.9 1.3 23.5 14 
58.7 62.5 8.0 75.0 14.9 3.4 25.4 19 
Ma number 33.0 32 28 42 4.2 1.1 12.7 14 
Ma length (um) 3.6 3.5 3 | 45 0.6 0.2 17.0 7 
7.7 8.0 3 10 1.4 0.3 18.2 18 
Mi number ' 2.6 3 1 5 14 0.3 54.4 14 
nd nd nd nd nd nd nd nd 
Mi diameter (um) 3.7 3 2.5 5 1.1 0.3 29.8 13 
3.8 3.5 2 6 11 0.3 29.5 18 
BC number 1 1 1 1 0.0 0.0 0.0 7 
1 1 1 1 0.0 0.0 0.0 18 
FC number 3.0 3 3 3 0.0 0.0 0.0 7 
3.0 3 3 3 0.0 0.0 0.0 18 
FTC number 5.1 5 4 7 0.9 0.2 18.1 14 
FVC number D = = i - = = = 
4.0 4 4 4 0.0 0.0 0.0 18 
LMVC number 6.3 6 5 8 0.9 0.3 15.0 13 
RMVC number 15.6 15.5 13 18 2.0 0.6 12.9 12 
LMC number 33.7 35 25 38 4.2 1.1 12.4 13 
22.6 23.0 5.0 32.0 5.1 1.2 22.6 19 
RMC number 37.2 38 32 43 4.0 LI 10.9 14 
25.9 25.0 22.0 34.0 3.3 0.8 12.8 19 
CC number 2.8 3 2 4 0.6 0.2 22.6 10 
3.0 3.0 3.0 3.0 0.0 0.0 0.0 9 
TC number - $ i = x = = = 
4.8 5 0.5 0.1 11.3 16 
DK number 4 4 4 4 0.0 0.0 0.0 12 


8.1 8.0 7.0 10.0 1.0 0.3 12.3 12 
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slightly above mid-body, with 2 long collecting canals (Fig. 1A). Movement irregular and slow on 
petridish, its direction changing frequently. 

Cirral pattern rather constant, most cirri about 10 um long in vivo, except marginal cirri about 5 
uum long. Three frontal cirri slightly enlarged and located at ventral surface of anterior end; 4-7 
frontoterminal cirri located at right anterior margin of cell, between anterior right marginal cirral 
row and mid-ventral cirral rows. One buccal cirrus moderate and located close to anterior end of 
paroral membrane. Undulating membranes straight or slightly curved, 10-26 um long, not 
distinctly intersecting of paroral and endoral membranes, intersection of them usually at middle of 
them (Fig. 1B and 1H). Buccal cavity rather small and shallow. Pharyngeal fibers at base of buccal 
vertex, slanted toward posterior of body and 15-18 um long. Adoral zone of membranelles 
covering about 28.596 of body length, with 24-34 adoral membranelles. Mid-ventral cirral rows 
rather conspicuous, paired as left and right mid-ventral cirral rows comprising 5-8 and 13-18 cirri 
in number, respectively; size of their cirri decreasing from anterior to posterior, left cirral row 
ended nearby buccal vertex while right cirral row extending to the center of ventral side. Transverse 
cirri absent. One left row and 1 right row of marginal cirri comprising 25-38 and 32-42 in 
number, respectively, extending to near posterior end, however these two marginal rows not 
confluent at posterior end (Fig. 1A and 1B). 2-4 caudal cirri rather fine and short, and located on 
dorsal surface of posterior end (Fig. 1C). Four dorsal kineties on dorsal side (Fig. 1C). 

Macronuclear nodules in entire portion of cell, globular to elongate ellipsoidal, 28-42 in number, 
on average size 7 x 3 um. Micronuclei globular to ellipsoidal, 1-5 in number, 3-5 um in length 
(Table 1). 

Distribution. Cape Verde Island (west off-sea Africa) and Korea. 

Remarks. The present specimens are well accorded with the original description of Holostichides 
chardezi Foissner, 1987, but have some differences: (1) The body size of Korean population is 
slightly larger than that of original. (2) The number of macronuclei, left and right midventral cirri of 
the Korean population are approximately 33, 6 and 15, respectively, however, 35, 7 and 18 in 
the original type population. 

Up to now, four to five species of Holostichides were described (Eigner, 1994; Foissner, 1988, 
1997 and 2000). Of them, the species reported here is very close to H. typicus (Song and Wilbert, 
1988). The distingtive differences between these two species are: (1) The numbers of frontal cirri 
and frontoterminal cirri are 3 and 4-7 in H. chardezi, while 4 and 7-10 in H. typicus. (2) H. 
chardezi has cortical granules, while these are not found in H. typicus. (3) H. typicus has slightly 
relatively long pair of mid-ventral cirral rows and additional ventral cirral row, while H. chardezi 
short pair of mid-ventral cirral rows and no ventral cirral row (Song and Wilbert, 1988). 


Family Oxytrichidae Ehrenberg, 1830 
Genus Rigidocortex Berger, 1999 3J E zm 4 (Hg PER) (AA) 
2. Rigidocortex octonucleatus (Foissner, 1988) 
bap s] OES UB Be TE HR) (414) (Fig. 2, Table 1) 
Australocirrus octonucleatus Foissner, 1988, p. 123 (in part). 
Rigidocortex octonucleatus: Berger, 1999, p. 718. 
Material examined. 30 living specimens collected from soil under thunbergii camphor tree 
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Fig. 2. Rigidocortex octonucleatus (Foissner, 1988). A, D, Living specimens, ventral view; B, E, Infracilia- 
ture after protargol impregnation, ventral view; C, F, Dorsal kineties and caudal cirri, dorsal view (scale bar in A 
= 100 um). 


(Machilus thunbergii) at Paengmok, Yeondong-ri, Imhoe-myeon and Geumgolsan Mt., Dunjeon- 
ri, Gunnae-myeon, Jindo-gun, Jeollanam-do, 29th June and Ist July in 2004;. 19 protargol 
impregnated specimens were observed and analyzed biometrically and their data were summarized 
in Table 1. 
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Description. Size in vivo 200-250 x 75-125 um. Length/width ratio about 2.5/1 (Fig. 2A, Table 
1) Shape elongate-oval, almost parallel in both side, both ends rounded (Fig. 2A and 2D). Body 
rigid and partly flexible and not contractile. Contractile vacuole above mid-body at left margin of 
cell, during diastole with distinct collecting canals (Fig. 2A). Cortex colorless without special 
granules. Cytoplasm densely filled with, yellowish cytoplasmic crystals about 5 um in size, cells 
appearing dark at low magnification of bright field illumination, and packed with fat globules of 2- 
5 um in diameter. Movements hasty, to and fro, stiff like board. 

Three frontal cirri prominently enlarged in vivo 25 um long, and located at ventral surface of 
anterior end. One buccal cirrus prominent and located close to mid-anterior end of paroral 
membrane. Undulating membranes distinctly curved, about 58 um long, intersecting of paroral and 
endoral membranes somewhat at the middle of them (Fig. 2B and 2E). Buccal field broad and 
proximal part deep. Adoral zone of membranelles covering about 4096 of body length (Fig. 2A and 
2E), with about 44 adoral membranelles. Bases of largest membranelles in vivo about 25 um wide, 
cilia of adoral membranelles 20-25 um long. Fronto-ventral cirri rather conspicuous, comprising 4 
cirri in number, V-shaped arrangement, located at right ventral side of undulating membranes. Five 
ventral cirri located below buccal vertex, 3 near the buccal vertex and 2 near and above transverse 
cirri. Five transverse cirri prominent and located posteriorly, slightly fringed and not protruding 
beyond posterior end. One left row and 1 right row of marginal cirri in vivo about 12-15 um long, 
comprising about 22 and 25 in number, respectively, extending to near posterior end, however 
these two marginal rows not confluent at posterior end (Fig. 2B). Three caudal cirri rather fine and 
short, and located on dorsal surface of posterior end (Fig. 2A, 2C and 2F). 7-10 dorsal kineties on 
dorsal side, of them, some kineties slightly to distinctly fragmented and shortened (Fig. 2C and 2F). 

Macronuclear nodules spherical to slightly ellipsoidal, about 7 um in diameter, longitudinally 
arranged in about median of cell; number of nodules invariably on average of 8. Micronuclei 
globular to ellipsoidal, about 5 in number in vivo, about 4 um in diameter (Table 1). 

Distribution. Australia, Austria, Brazil, Germany, Kenya, Peru and Korea 

Remarks. The specimens examined in this study are well coincide with Australocirrus 
octonucleatus sensu Foissner, 1988, with an exception of the number of dorsal kineties; 9-13 
kineties in European population, while 7-10 kineties in Korean population. Berger (1999) made a 
new genus Rigidocortex and changed combination of Australocirrus octonucleatus Foissner, 
1988 to Rigidocortex octonucleatus (Blatterer and Foissner, 1988; Foissner, 1988), because of 
rigid body and the multiple fragmentation of dorsal kineties in the Australocirrus octonucleatus 
sensu Foissner, 1988. Up to now, only one species of this genus was recorded in the world. 
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